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$V=\{v_{1}, v_{2}, \ldots, v_{n}\}$ $E=\{e_{1}, e_{2}, \ldots, e_{m}\}$
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minimize $f(x)$
subject to $x\in Ax\leq bX\}$ (1)
, $x=(x_{1}, \ldots, x_{n})^{t}$ 0-1 , $f(x)$ $x$ . ,
$A$ $m\mathrm{x}n$ , $b$ $n$ , . $X$
( ) .
, Prim Krus ,





$T^{cur}$ , $T^{g}b$ ,
( ) $\mathcal{T}po..ib1e$ . $T^{\mathrm{c}ur}$ –





TS for nonlinear minimum spanning tree problem





while $T^{cur}\not\in \mathcal{T}_{p\circ\cdot\cdot:ble}$ do
$T^{\mathrm{c}u\prime}$

















while $c\sigma unt_{depth}<nic_{d\epsilon \mathrm{p}th}$ do
$T^{\mathrm{c}ur}$ $:=\mathrm{O}\mathrm{b}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{v}\mathrm{e}\mathrm{L}\mathrm{o}\mathrm{c}\mathrm{a}\mathrm{l}\mathrm{S}\mathrm{e}\mathrm{a}\mathrm{r}\mathrm{c}\mathrm{h}$($T^{cu}$‘, TabuList)
UpdateRequency$(Freq[],T^{\mathrm{c}ur})$
if $T^{\mathrm{c}ur}\in \mathcal{T}_{\mathrm{P}\circ\iota}.:bl\epsilon$ then
Update$(T^{gb},T^{\mathrm{c}ut})$
end if
$\omega unt_{dep\ell h}:=c\alpha rnt_{de\mathrm{p}th}+1$
end while
while $T^{cu\tau}\not\in \mathcal{T}_{p\circ\cdot\cdot:bl\epsilon}$ do












while $T^{cuf}\not\in \mathcal{T}_{\mathrm{p}o\cdot\cdot lbl\mathrm{c}}$ do









InitializeParameter . , , ,
, , $nic_{int},$ $nic_{o\cdot ci},$ $nic_{d:ve\mathrm{r}},$ $nic_{d\mathrm{e}pth},$ $nic_{\text{ }l},$ $tl\text{ }$ ,
. , InitializeFrequency, InitializeTabuList
.
32
GenerateInitialSolution$()$ , 2 . 1 ,
, Prim .
80
, $i\in\{1, \ldots, m\}$ $T_{i}^{fir\epsilon t}$ . , $T^{j}$






, Prim , $T_{1}^{f^{1\mathrm{r}*t}}$ , $j:=\mathrm{a}\mathrm{r}\mathrm{g}\mathrm{m}\mathrm{i}\mathrm{n}\{\delta(T_{j}^{f:r\ell t})|j\in$
$\{1, \ldots,m\}\}$ $\tau_{\mathrm{j}}^{f:r\iota l}$ . , $\tau_{j}^{f:}’\cdot t$ ,
$\tau^{f:}’\cdot t$ .
2 , . ,
.
4 , I TS-P, 2
TS-R .
33
\eta , \sim o\iota \iota ibJ ( ) $T_{po}^{\mathrm{c}u_{l}\mathrm{r}}.:bl\epsilon$ , $T_{\mathrm{p}\circ\cdot\cdot:bl}^{\mathrm{c}ur}$
$T^{\mathrm{c}ut}$ $NH_{L_{oc\text{ }l(T^{\mathrm{c}ut})}}$ . BasicLocalSearch ,
$T^{cur}$ . $T^{cur}$ $NH_{L\circ \mathrm{c}al}(T^{cu}’)$




$NH:=NH_{Loca\mathrm{t}}(T^{cur}),$ $T^{NonT\text{ }bu}:=NULL,$ $T^{Tabu}:=NULL$
while $NH\neq\phi$ do
Choose $T\in NH$
if $T$ not Tabu then
if $T^{NonTabu}\neq NULL$ then







































. , $T^{\mathrm{c}ur}$ 1 2
($T_{\mathrm{P}}$ $” t1,$ $T_{\mathrm{P}}\text{ }rt2$ ) $NH1_{obj}(T^{cur})$ . , (Tpart1, $T_{\mathrm{P}}att2$)
$T^{\mathrm{c}u\mathrm{r}}$ (Tpc l’ $T_{p\text{ }tt2}^{\mathrm{c}\prime}$ )
NH2obj(Tpc 1’Tpc 2) .
.
ObjectiveLocalSearch($T^{\mathrm{c}u\Gamma},$ TabuList)
$NH1:=NH1_{obj}(T^{\mathrm{c}ur}),$ $(T_{patt1},T_{p\text{ }rt2}):=$ ($NULL$ , NULL)
while $NH1\neq\phi$ then
choose $(T_{paft1}, T_{p\text{ }tt2})\in NH1$
if $(T_{pa\tau t1}, T_{p\text{ }rt2})$ not Tabu then
if $(T_{\mathrm{p}\text{ }rt1}, T_{\mathrm{p}\text{ }rt2})\neq$ ($NULL$, NULL) then











$NH2:=NH\mathit{2}_{obj}(T_{p\text{ }rt1}^{n\mathrm{c}w}, T_{patt2}^{new}),$ $T^{new}:=NULL$
while $NH\mathit{2}\neq\phi$ then
choose $T\in NH\mathit{2}$
if $T$ not Tabu then













, $T^{cu\mathrm{r}}$ $NH_{\text{ }on}(T^{c\mathrm{u}\mathrm{r}})$ =72 .
.




if $T$ not Tabu then















. $T^{cur}$ $NH1_{div\epsilon r}(T^{cuf})$ ,
2 $(T_{p\text{ }rt1}^{n\epsilon w}, T_{p\text{ }rt2}^{nw})$ .




$e_{del}$ $:=\mathrm{a}\mathrm{r}\mathrm{g}\mathrm{m}\mathrm{a}\mathrm{x}\{Freq[e]|e\in E_{d\epsilon l}, e\not\in TabuList\}$
$(T_{paft1}^{new},T_{part2}^{new}):=T^{\mathrm{c}u\mathrm{r}}-e_{d\epsilon l}$
$E_{add}:=\{e=(v, v’)\in E(G)|v\in V(T_{p\text{ }\mathrm{r}t1}^{new}),v’\in V(T_{p\text{ }ft2}^{n\epsilon w})\}/\{e_{del}\}$





UpdateRequency$(Freq[], T^{cut})$ , $e\in T^{cur}$ , $Freq[e]:=Freq[e]+1$ .
, Update $(T^{gb},T^{cut})$ , $f(T^{gb})>f(T^{\mathrm{c}ur})$ , $T^{gb}:=T^{cu}$“ .
4
, $\mathrm{G}\mathrm{A}$
. , 30 , 30 ,






$. \frac{1}{\sum_{j=1}\{nsp\sum_{=1}^{+g^{0)^{2}}}.c_{j}.+\delta\beta_{j}\}(\sum_{j=1}^{n}\beta_{j}x_{j}-\mathit{9}^{1}}x^{t}Vxx_{\mathrm{j}}\leq(1-\delta)g^{0}+\delta g^{1},$ $x\in X\}$ (3)




TS-P, TS-R GA , . TS-R







subject to $Ax\leq b$ , $x\in X$
$r_{i},$ $c_{1j}$ , $n$ .
2: 2
TS-P, TS-R GA , .
TS-P, TS-R , TS-R .
3. 3
, (5) .
minimize $10n_{1}+ \sum n_{1}\{y^{2}.\cdot-10\cos(\mathit{2}\pi y:)\}$
$\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{t}\mathrm{o}\mathrm{i}$
$Ax \leq by_{1}=5.14\mathrm{x}x\in X=1\frac{\sum_{j=1}^{j}(1)^{j}x_{j}}{n_{2}1}=,$
$i=1\ldots n_{1}\}$ (5)
, $n_{1}$ , $n_{2}$ .
TS-P GA , TS-P GA







, . 3 , TS-R
GA 2 , 2 . ,
,
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